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Objectives: surgical correction of isolated superficial venous reflux in ulcerated legs may reduce short term recurrence
rates but the longer term benefits are unknown.
Design: prospective non-randomised cohort study.
Methods: consecutive patients with chronic leg ulcers were prospectively assessed at a one-stop clinic over a 4-year
period from July 1995 to July 1999. All patients with ankle brachial pressure indices (ABPI) [0.85 were initially treated
with weekly four-layer bandaging. Venous duplex studies in all ulcerated legs assessed venous reflux pattern with surgery
being offered to all those with isolated superficial reflux, of whom 56% accepted. Patients were advised to wear class two
elastic compression stockings after healing.
Results: 766 legs in 669 patients were assessed. Six hundred and thirty-three legs had an ABPI [0.85, 236 (39%)
demonstrating isolated superficial venous reflux. Surgery was performed on 131 of these legs. Twelve and 24 week healing
rates were 50% and 72% for operated legs and 62% and 74% for non-operated legs (p=0.67; Kaplan–Meier life table
analysis). Recurrence rates at 1, 2 and 3 years were 14%, 20% and 26% for operated legs and 28%, 30% and 44% for
non-operated legs (p=0.03; Kaplan–Meier life table analysis).
Conclusion: surgical correction of superficial venous reflux in legs with chronic ulceration may reduce ulcer recurrence
rate at 1, 2 and 3 years.
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Introduction surgery.12,14 Surgery in the East Gloucestershire patients
early in the study did not confer any additional benefit
Chronic venous leg ulceration affects 1–2% of the in terms of venous ulcer healing over compression
bandaging alone,15 although surgery was performed apopulation, often with a protracted course of delayed
healing and multiple recurrences.1–4 Ulcer aetiology is median of 6 weeks after the start of compression
bandaging.often multifactorial,5,6 but the arterial component can
safely be ignored in legs with an ankle-brachial pres- Patients are advised to wear elastic compression
hosiery following ulcer healing, but compliance issure index (ABPI) greater than 0.8.1,7
The use of colour venous duplex imaging of the often poor and difficult to assess. Recurrence rates of
69% at 1 year16 have been reported, and even in closelyulcerated limb has been supported by a number of
authors but has yet to be incorporated into the assess- monitored studies recurrence rates remain as high as
26% at 1 year17 and 32% at 5 years.18 Our earlier workment in all ulcer clinics.8 If colour venous duplex
imaging can accurately demonstrate patients with isol- showed that surgical correction of superficial venous
reflux reduced ulcer recurrence rates at 1 year to 9%15ated superficial venous reflux,9,10 it may be possible to
improve ulcer outcome by superficial venous sur- but long-term recurrence rate data are limited.12,19,20
This study aimed to assess the influence of venousgery.11–13
It has been suggested that surgery alone is sufficient reflux pattern and superficial venous surgery on ulcer
healing and long-term recurrence rates.to heal ulcers with isolated superficial reflux.11,13 Other
authors employ compression bandaging in addition to
Patients and Methods
∗ Please address all correspondence to: K. R. Poskitt, Consultant
Surgeon, Department of Vascular Surgery, Cheltenham General All patients presenting with chronic leg ulceration,Hospital, Sandford Road, Cheltenham, Gloucestershire GL53 7AN,
U.K. defined as epithelial discontinuity of at least 4 weeks’
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Table 1. Study design.duration, to the community-based ulcer clinics during
a 4-year period to July 1999 were prospectively as-
sessed. Patients whose ulcers had healed within the
preceding 6 months were also included as were
patients with rheumatoid arthritis and diabetes mel-
litus.
Ulcerated legs were clinically assessed with both
ABPI and colour venous duplex studies being per-
formed (H.P.Sonos 2000, Hewlett Packard, Mass.,
U.S.A.).10 The following venous segments were in-
sonated in all patients: common and superficial femoral
veins, popliteal vein, sapheno–femoral junction, long
saphenous vein and major tributaries, sapheno–
popliteal junction, short saphenous vein, thigh and calf
perforating veins. Deep calf veins were not assessed.
The ulcer area was also imaged, being protected from
the probe by cling-film, to assess any local variations
in reflux pattern.21 Perforator vein incompetence was
designated as superficial venous reflux. Reflux was de-
fined as significant if longer than 1 s duration following
manual calf compression and release.22
Patient mobility was assessed according to a simple Inc, Chicago, U.S.A.). Time-dependent data was ana-
score as given by Baker:23 Grade 1, bedbound; 2, lysed by Kaplan–Meier survival analysis. Significant
chairbound; 3, housebound; 4, walks with aid; 5, in- differences in outcome (p<0.05) were determined with
dependent. the log rank statistic. The Cox regression model was
Ulcerated legs with an ABPI >0.85 were managed used to adjust for confounding risk factor variables.
with weekly four-layer graduated compression band- The Mann–Whitney U-test was used to analyse dif-
aging (Profore, Smith & Nephew, Hull, U.K.) and ferences between the two study cohorts.
patients were advised to exercise and elevate the limb
at home. A specialist vascular nurse monitored pro-
gress weekly at community-based ulcer clinics. Results
Patients with isolated superficial venous reflux were
offered appropriate superficial venous surgery as Demographic data
guided by the colour duplex imaging (Table 1). Fol-
lowing ulcer healing, all patients were advised to wear A total of 766 legs in 669 patients were assessed. 633
class two graduated compression stockings (Duomed, legs had an ABPI >0.85. Venous duplex assessment
Medi U.K. Ltd.) and were reviewed at 1, 3, 6 and 9 was reliable in 613 legs with 20 legs having an in-
months and at 1, 2 and 3 years. adequate scan. Fifty (8%) legs had pure deep, 236
This was a prospective, non-randomised study. Heal- (39%) pure superficial and 266 (43%) mixed deep
ing and recurrence rates in legs of patients who accepted and superficial reflux. Sixty-one (10%) legs had no
surgical correction of isolated superficial venous reflux demonstrable venous reflux. Twelve (2%) legs had
were compared with those who refused. Ulcer healing occluded deep veins. Two hundred and eighty-five
was defined as full re-epithelialisation and recurrence (90%) of legs with incompetent deep veins had pop-
as epithelial breakdown in the ipsilateral healed limb. liteal vein reflux, with or without superficial femoral
Time to healing was calculated from the initial assess- vein reflux. A total of 101 ulcerated legs had healed
ment and duplex scan date. Time to recurrence was during the 6 months prior to presentation.
calculated from the date of ulcer healing, or date of Sixty-one patients died during the four-year period
initial assessment for recently healed legs. and four patients were completely lost to follow-up.
Statistical analysis
Surgery
All statistical analyses were performed on a PC using
the SPSS for Windows Advanced Statistical Package Fifty-six percent of patients offered superficial venous
surgery consented to undergo operation. Thus, surgery(version 8.0; Statistical Packages for the Social Sciences
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Table 2. Features of surgery and no-surgery groups. Presence of risk factors for ulcer healing
and recurrence are compared. Median values are given (range).
Risk factor Surgery No surgery p-value†
Age (years) 70 (29–92) 77 (27–97) <0.01
Mobility grade∗ (1–5) 5 (1–5) 4 (2–5) <0.01
Ulcer chronicity (weeks) 16 (4–>260) 18 (4–180) 0.43
Rheumatoid arthritis n=13 n=7 0.38
Diabetes mellitus n=7 n=12 0.09
∗ Baker et al.23
† Mann–Whitney U-test.
was performed in 131 of 236 legs with pure superficial Ulcer healing
reflux (Table 1).
Patients in the surgery group were slightly younger Overall healing rates at 12 and 24 weeks for all legs
with an ABPI [0.85 were 48% and 68%, respectively.and more mobile than those in the no surgery group,
but were otherwise similar in terms of risk factors No differences in healing rates were seen between legs
with deep, mixed or superficial venous reflux patterns,associated with increased ulcer recurrence rates.24
(Table 2). The median time from assessment to surgery or in patients with no demonstrable reflux. Healing
rate was reduced in legs with popliteal vein refluxwas 9 (range 1–73) weeks. Twenty-three limbs in the
surgery group were healed at presentation and 25 compared to those without (p=0.01, Kaplan–Meier life
table analysis with log rank comparison) (Table 3).limbs with open ulceration at presentation had healed
by the time of surgery.
Surgery was performed on the long saphenous sys- Ulcer recurrence
tem in 97 (74%) cases, the short saphenous system in
18 (14%), both long and short saphenous systems in Overall 1, 2 and 3-year recurrence rates for ulcers with
12 (9%) and calf perforators alone in four (3%) cases. an ABPI [0.85 were 25%, 31% and 38%, respectively.
Two of the legs with calf perforator incompetence alone In legs with isolated superficial venous reflux, re-
underwent subfascial endoscopic perforator surgery currence rates over 3 years were lower in the surgery
(SEPS). 44 (34%) legs had calf perforator incompetence group than the no-surgery group (p=0.029; Kaplan–
in addition to saphenous vein incompetence, but SEPS Meier life table analysis with log rank comparison)
procedures were not performed in these cases. Surgery (Table 3). Multivariate analysis to adjust for the effect
to recurrent varicose veins was performed in 7 (5%) of differences in age and mobility demonstrated that
legs. surgery in legs with superficial venous reflux was
Twenty-seven legs (21%), in patients with cardio- protective against ulcer recurrence over 3 years. (Haz-
respiratory compromise making general anaesthesia ard ratio 0.24 (0.11–0.55) p<0.001, Cox regression ana-
hazardous, had a local anaesthetic procedure to dis- lysis).
connect the saphenofemoral or saphenopopliteal junc- Limbs that presented with open ulcers that sub-
tions. Incompetent long saphenous veins were stripped sequently underwent surgery were no more likely to
in patients operated on under general or spinal an- suffer recurrences than those with recently healed
aesthesia. limbs at presentation (p=0.92; Kaplan–Meier life table
analysis with log rank comparison).
Recurrence rates in legs with un-corrected su-
perficial venous reflux were similar to those in legs
with deep or mixed venous reflux (Fig. 1) or with noComplications
demonstrable reflux. The presence of popliteal vein
reflux did not influence ulcer recurrence rates (TableThere were no operative deaths. One patient suffered a
3).temporary common peroneal nerve palsy, four patients
developed groin wound sepsis, two requiring hospital
admission for incision and drainage and one patient, Discussion
who had bilateral inguinal hernia repairs under the
same anaesthetic, developed scrotal oedema and acute This study has demonstrated that the overall healing
rate of 68% for chronic venous ulceration is comparableurinary retention.
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Table 3. Influence of venous reflux pattern and surgery on ulcer healing and recurrence rates.
Heaing rate (%) Recurrence rate (%)
Reflux pattern 12 week 24 week 1 year 2 year 3 year
Deep 40 61 18 26 50
Mixed 45 68 28 36 40
Popliteal vein reflux∗ 46 64 28 33 35
Normal popliteal vein∗ 52 73 20 30 40
Superficial no surgery† 62 74 28 36 44
Superficial with surgery† 50 72 14 20 26
∗Healing rate was lower in legs with popliteal vein reflux (p=0.01, Kaplan–Meier life table analysis with
log rank comparison).
† Recurrence rate was lower in surgery group (p<0.03, Kaplan–Meier life table analysis with log rank
comparison).
healed venous ulcers.18,26 Although these results are
excellent, these papers fail to document their exclusion
criteria, which may influence ulcer recurrence.
Recurrence rates may depend on a number of other
factors including ulcer healing time,24 coexisting ar-
terial disease,6 grade of support stocking,18 the presence
of rheumatoid arthritis,24,27 and the influence of sur-
gery.12,28 Furthermore, ulcer recurrence rates may de-
pend on the patient cohort, i.e. community or hospital
based, consecutive or selected, and the method of data
analysis. Reviewing the raw data from this paper
we can confirm that recurrence rates are seriously
underestimated if life table analysis is not employed.
Ulcer recurrence rates are difficult to assess without
close patient follow-up. In our unit the patients are
reviewed every 3 months for the first year after healing,
when most of the recurrences occur, and any further
epithelial breakdown in the ipsilateral limb, regardless
of duration is designated as a recurrence.
As with the results from the early part of this
series,15 we have been unable to show that surgical
correction of isolated superficial venous reflux confers
any additional benefit over compression bandaging in
Fig. 1. Superficial venous surgery reduces ulcer recurrence rates in ulcer healing. It is interesting that ulcerated limbs with
legs with isolated superficial venous reflux; p<0.03 (Kaplan–Meier, no demonstrable reflux on duplex imaging respondlog rank test).
to the same management routine of compression band-
aging followed by support hosiery. Perhaps they are
to those in other specialist ulcer clinics.11,25 The overall responding to the reduction in dependent limb oedema
1-year recurrence rate of 25% in this study is similar following compression, or possibly they represent a
to the recurrence rate of 23% in our earlier work.15 group with reflux isolated to the deep calf veins which
This study also showed a 38% recurrence rate at 3 are not imaged during our standard venous duplex
years with the majority of ulcer recurrences occurring examination.
in the first 12 months. It may be suggested that 1-year The distribution of venous reflux in the ulcerated
recurrence figures reflect the longer term figures and limbs in this study was broadly similar to that reported
information on outcome at 1 year may be sufficient to by previous authors.29,30 Venous reflux pattern did not
monitor any change in management regimen. affect ulcer recurrence rate and legs with superficial
There are a paucity of quality prospectively collected reflux not treated by surgery had recurrence rates
data on long term recurrence rates. Some studies have similar to those with incompetent deep veins, in-
dicating perhaps that unchecked venous reflux leadsreported lower 3-year recurrence rates of 18–32% for
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to an increased risk of ulcer recurrence, no matter Many patients with chronic venous ulceration are
elderly and are suitable for a local anaesthetic pro-which venous system is at fault.
cedure only.13 Twenty-one percent of the operated legsIt was our policy to surgically correct the refluxing
in our study were in such patients.saphenous system, rather than any co-incidental in-
In this series, we performed surgery only in thosecompetent calf perforating veins, as there is evidence
legs with isolated superficial reflux. Previous studiesthat this has a far greater haemodynamic effect on the
have failed to show a benefit from superficial venousaffected limb.31,32 Moreover, it has been found that, in
surgery in terms of haemodynamic change or ulcerpatients with a competent deep venous system, reflux
healing in patients with mixed deep and superficialin perforating veins is often abolished after saphenous
reflux.13,31,42 However, other authors have reported fa-vein surgery.33,34 We feel that the clinical and haemo-
vourable results, in terms of reduced ulcer recurrence,dynamic improvement following subfascial endo-
when operating on patients with mixed disease, espe-scopic perforator ligation may in fact be due to the
cially if only the higher segments of the deep venoussaphenous vein surgery which is usually also per-
system, such as the superficial femoral vein, are in-formed in these patients.35–39
competent.27,43–45 Forty percent of legs in this study hadSurgical correction of isolated superficial venous
mixed deep and superficial venous reflux, a similarreflux has been shown by other authors to be associated
figure to other series,10,13,46 and it may be that surgicalwith reduced ulcer recurrence rates, but again limited
intervention would benefit a proportion of these.long-term data with close patient follow-up are avail-
Further long-term studies assessing the role ofable. Studies by Darke,12 Dunn26 and Bradbury40 dem-
superficial venous surgery in patients with chroniconstrated recurrence rates of 9%, 18% and 26% with
venous ulceration are clearly required. These need tomedian follow-up of 3.4, 3.0 and 5.0 years, respectively.
be randomised controlled trials including patients withIt may be inappropriate to compare our results with
both isolated superficial venous reflux and mixed deepthese as the patient cohorts, assessments, follow-up
and superficial venous reflux.and analysis methods differ from ours.
Our patient cohort was a consecutive series in a
community based setting with no exclusions as op-
posed to a hospital based secondary referral center. Acknowledgements
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